GDP-fucose: beta-galactoside alpha1,2-fucosyltransferase, MFUT-II, and not MFUT-I or -III, is induced in a restricted region of the digestive tract of germ-free mice by host-microbe interactions and cycloheximide.
A shift from sialylation to fucosylation of mucosal glycoconjugates occurred in the mammalian digestive tract in the weaning period, but mice under germ-free conditions were found to express both fucosyl GM1 (FGM1) and fucosyl asialo GM1 (FGA1) in the stomach, cecum and colon, but not in the small intestine. By host-microbe interactions and administration of cycloheximide, FGA1 was quickly induced in the small intestine, but the concentrations of fucosylated glycolipids in the other regions were not altered significantly. Their expression coincided with the activity of GDP-fucose:GA1 alpha(1, 2)-fucosyltransferase (alpha1,2-FT), and we isolated a cDNA with an open reading frame encoding the murine alpha1,2-FT (MFUT-II) of 347 amino acids with a predicted molecular mass of 39.21 kDa. The intraperitoneal injection of cycloheximide induced the mRNA and activity of alpha1,2-FT (MFUT-II) in the small intestine of germ-free mice, whereas no change in the mRNA or activity was observed in the stomach, cecum and colon, indicating that expression of FGA1 in response to microbial colonization or cycloheximide is transcriptionally regulated in a restricted region of the murine digestive tract. At 24 h after the administration of cycloheximide, FGA1 was preferentially produced in the upper half of the duodenal microvilli.